The rates of C02 exchange and "'CO2 incorporation in the light and dark and the activities of several photosynthetic, photorespiratory, and respiratory enzymes of soybean (Glycine (8, 14, 17), rice (7), and oats (13) (5), cotton (6), and peas (9) the photosynthetic contribution of the reproductive organs is low compared to that of the leaves. In recent studies from this laboratory with soybeans (15, 16) we have reported on several aspects of reproductive growth and development and have become interested in the photosynthetic contribution of the soybean pod to seed yield. In this investigation we examined CO2 exchange, "CO2 incorporation, and the activity of nonphotosynthetic and photosynthetic/ photorespiratory enzymes of soybean reproductive structures from anthesis to maturity.
1,5-bisphosphate carboxylase (EC 4. 1. 1.39) in pod tissue was only 3% of that in leaf extracts when expressed on a fresh weight basis. We concluded that the major role of the reproductive structure of the soybean with respect to photosynthetic carbon metabolism is the reassimilation of its respiratory CO2.
Net photosynthesis in the reproductive organs of cereals such as barley (17), wheat (8, 14, 17) , rice (7) , and oats (13) is relatively high, contributing as much as 50 to 75% of the photosynthate to the grain. In contrast, in plants such as Phaseollis vulgaris (5) , cotton (6) , and peas (9) the photosynthetic contribution of the reproductive organs is low compared to that of the leaves. In recent studies from this laboratory with soybeans (15, 16) (12) . Experiments were initiated at full bloom (35 days postplanting) and conducted at weekly intervals to maturity (42 days postanthesis).
CO, Exchange and "C Assimilation. Single plants with a uniform distribution of developing pods were selected and excised at the soil surface. Three nodes below the shoot apex, a 20-cm section of the main stem and branches containing approximately 20 attached pods was defoliated (hereon referred to as the reproductive structure), cut under H,O, and enclosed in a 1-liter glass assimilation chamber with the cut surface immersed in distilled H,O. A constant relative humidity and temperature of 26 C + 1 C was maintained by circulating the effluent air from the chamber at a flow rate of 2 liters/min through a cold finger prior to re-entry into the chamber (Fig.  1) . The total volume of the closed system was 1.2 liters. Following a 30-min pre-equilibration period in the light or dark with the system open, photosynthetic and respiratory rates of the reproductive structure were determined. The chambers were flushed with air for 5 min, the system was closed, and after 8 min with continuous circulation, a 0.5-ml sample was withdrawn from the chamber through a sampling port (Fig. 1) ; the CO2 concentration was determined by gas chromatographic analysis using a Perkin-Elmer 900 gas chromatograph equipped with a thermal conductivity detector and a 152.4 cm X 0.31 cm stainless steel Porapak Q column (100-200 mesh). These procedures were repeated three times, and the average rate of CO, exchange was calculated. For photosynthetic measurements, illumination of 2200 ft-c (400 ,ueinsteins mr' sec', 400-700 nm) was provided by four 75-w incandescent photoflood lamps filtered through 10-cm water filters (Fig. 1 ). This light intensity was considered to be physiological in that the light intensity measured in the canopy near the main stem of the intact plant in the growth room ranged from 180 to 1300 ft-c depending on the stage of reproductive development. For dark respiration, equivalent reproductive structures were darkened by covering the chambers with black cloth and the rate of CO. exchange was monitored as described above.
"CO2 feeding experiments with excised, defoliated reproductive structures were performed essentially as described above for CO2 exchange. "CO2 was introduced into the system by injecting a solution of NaH"CO, (100 1iCi) into 2 ml of 50% tion in the system was 345 1A/l. Following a 30-min pre-equilibration period, the system was closed and the illuminated or darkened tissue was exposed to "4CO. for 5 min with continuous circulation and then immediately frozen in liquid nitrogen, dried at 70 C, and weighed. The tissue was separated into stems, pods, and seeds, thoroughly pulverized in a Wiley Mill, combusted in pure 02 in an Oxymat (Intertechnique, Model JA 101), and the "CO2 recovered in a phenethylamine-toluene scintillation cocktail; dpm were determined by liquid scintillation spectroscopy.
Pod and Leaf Extracts. Pods taken from the reproductive structures used in the gas exchange experiments were assayed for Chl content and the in vitro activity of several nonphotosynthetic and photosynthetic/photorespiratory enzymes. Pod tissue (minus seeds) from the central region of five pods from two different plants was removed, sectioned into .0.25 cm2 segments, blotted dry, and weighed. Pod material (about 250 mg fresh tissue) was thoroughly ground at 4 C under a stream of N.. with a motor-driven Ten Broeck homogenizer as previously described (3). Three 0.4-ml aliquots of the crude homogenate were used for Chl determinations in 80% (v/v) acetone (2), and 4 ml of the crude extract were centrifuged at 27,000g for 15 min at 0 C; the supernatant was used as the source of enzyme for the spectrophotometric assays.
Leaf material from 35-day-old plants (0 days postanthesis) was harvested from the reproductive structure, sectioned (excluding midveins), weighed, and homogenized as described above for the pod tissue.
Enzyme Assays. In all assays, blanks contained extract and all reagents except the substrate used to initiate the reaction. Ru-P22 carboxylase (EC 4.1.1.39) activity was assayed in a reaction medium containing 50 mm tris-HCl (pH 8), 5 mM MgCl2, 0.1 mM Na2EDTA, 2.5 mM DTT, 20 mm NaH'4CO3 (0.2 ,uCi/,umole), 0.2 mm Ru-P2, and uncentrifuged extract in a total volume of 1 ml. The reactions were initiated with Ru-P2, incubated at 30 C for 3 min in sealed vials, and stopped by injecting 0.1 ml of 6 N acetic acid. The samples were dried at 90 C and dpm determined by liquid scintillation spectroscopy. PEP carboxylase (EC 4. 1 . 1 .31) was assayed in a similar man-p,Ci/,urmole), and 2 mm PEP were included in the reaction medium in place of Ru-P2 and 20 mm NaH"4CO,,`4CO2 fixation was terminated by injecting 0.1 ml of a saturated solution of 2, 4-dinitropheny1hydrazine in 6 N HCl, and aliquots were dried under N2 at 25 C. P-glycolate phosphatase (EC 3.1 .3.18) activity in the uncentrifuged extract was assayed by the release of Pi from P-glycolate as described elsewhere (4) .
The following enzymes were assayed spectrophotometrically at 340 nm in the 3-ml reaction mixtures outlined below. NADhydroxypyruvate reductase (EC 1 (6) in which it was concluded that net photosynthesis in the reproductive structures is minimal. In addition, the present gas exchange results are similar to the recent observations reported by Andrews and Svec (1) for 0, evolution by soybean pod segments in which they concluded that pod photosynthesis is low. We conclude that quantitatively, photosynthate derived directly from soybean pod photosynthesis is of little significance for podfilling compared to the supply of assimilate from the leaves. These results are in marked contrast to those reported for several cereals (7, 8, 13, 14, 17) in which it was concluded that the reproductive structures contribute at least 30% of the photosynthate for grain-filling. As suggested by the gas exchange data, soybean reproductive structures are capable of photosynthetic CO2 uptake from the external atmosphere as evidenced by a light-induced uptake of 1'4CO2 (Table II) . '4CO2 uptake in the light decreased with increasing maturity as did gross photosynthesis. The highest percentage of recently fixed 'SC in the reproductive structure was found in the pod, followed by decreasing amounts in the stem and seeds. The per cent in the seeds increased with age and development.
The in vitro activities of all the enzymes assayed in the crude pod extracts showed a general declining trend with increasing pod maturity (Table III) (5) . One notable exception to this trend in the present study was NADP-"malic" enzyme, the activity of which was two to three times that in crude leaf extracts when expressed on a fresh weight basis (Table III) . In summary, the results from the present study clearly show that soybean reproductive structures are incapable of net photosynthesis under the assay conditions employed and suggest that the major photosynthetic role of soybean reproductive structures is the reassimilation of respiratory CO2 in the light. This refixation process may contribute towards the reduction of dry matter losses from the seed and thereby contribute to seed yield.
